Introduction
Posttraumatic stress disorder (PTSD) is a debilitating condition, which if left untreated, can persist for many years [1] [2] [3] . Therefore, the field has focused its attention on developing a range of treatments that can successfully reduce PTSD symptoms. Of these, the cognitive behavioral therapies have received the most empirical support [4] , particularly prolonged exposure (PE) [5] , cognitive processing therapy (CPT) [6] , and Stress Inoculation Training (SIT) [7, 8] . Pharmacotherapy has also been used as an intervention for PTSD. Although generally not as effective as cognitive-behavioral treatments [9] , empirical evidence does support the use of both selective serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs) as first-line treatments for PTSD. Further, adjunctive treatment with atypical antipsychotics for patients who are unresponsive to SSRIs and SNRIs has shown some promise.
Although researchers have devoted considerable attention to developing treatments for PTSD, less attention has been given to the role of assessment in the successful treatment of PTSD. This oversight is noteworthy in that careful assessment is crucial to identifying an appropriate treatment, monitoring progress throughout the treatment, and determining whether additional interventions are warranted after the completion of treatment. In this review, we briefly describe how to construct an appropriate PTSD assessment battery and the importance of using this battery or components of this battery throughout treatment. In addition, we discuss how the recent introduction of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [10] has affected assessment in the context of treatment.
Assessment in PTSD treatment
Assessment of PTSD can be conducted using a range of available instruments, each possessing varying strengths and weaknesses. Structured, standardized diagnostic interviews are considered the "gold standard" for assessing PTSD symptoms. However, because such structured interviews are time-consuming and must be administered by a trained clinician, it may not be feasible to administer them in every situation. Self-report measures of PTSD symptomatology can be used when time and resources are scarcer but they have their own limitations. Specifically, self-report instruments have fixed item content and rating scale formats, and their accuracy is contingent upon the patient understanding each item and answering truthfully.
Assessment in the context of treatment is not limited to the measurement of symptoms of PTSD and psychiatric comorbidity. For example, clinicians' use the Subjective Units of Discomfort scale (SUDs) [11] to determine patients' level of distress during imaginal and in vivo exposure exercises. Although research has shown that using the SUDs in this fashion is an appropriate clinical practice [12] , clinicians should not assume that an individual's self-report of distress can completely substitute for objective measurement of physiological arousal to trauma-related stimuli. As such, clinicians should strive to employ multiple methods of assessment to adequately capture data from the three response systems (self-reported emotional experience, expressive behavior, and objective physiological indicators of distress or arousal during the treatment of those with PTSD) [13, 14] . An important caveat of collecting psychophysiological data, however, is that collecting such data requires extensive training and expensive equipment. Further, because it cannot be used to reliably discriminate those with PTSD from those without PTSD, psychophysiological assessment may not be informative at the individual level.
In line with a multimethod assessment approach, Weathers et al. [15• ] provided nine suggestions for creating an appropriate PTSD assessment battery that takes the setting, population, and application into account. These recommendations include (1) establish explicit goals (i.e., determine the purpose of the assessment); (2) consider the target population and assessment context, including age, gender, trauma type, and assessment setting; (3) consider the available resources, including the availability of trained personnel and the time available for the assessment; (4) enhance compliance with the assessment (i.e., ensure the patient is invested in the assessment); (5) use an interview whenever possible; (6) use a DSM-correspondent self-report measure whenever possible (although instruments which assess PTSD but are not DSM-correspondent are available, it is best to use a DSM-correspondent instrument because they directly assess all PTSD symptoms); (7) use the most appropriate scoring rule for a given application (i.e., it is essential to ensure that the scoring rule being used for each measure reflects the population being assessed); (8) use multiple measures whenever possible (this is a key point, because the use of a multimeasure approach eliminates the bias associated with any given instrument); and (9) evaluate response bias (e.g., it is important to assess for malingering, particularly among patients who may be seeking disability compensation). These guidelines will help the assessor to design an appropriate multimethod PTSD assessment battery.
The next issue an assessor must consider is the frequency with which the patient is assessed. In a treatment setting, continuous assessment of PTSD symptoms (i.e., assessment before, during, and after treatment) is crucial because it provides important information to both patient and practitioner about how the chosen intervention is working. Prior to treatment, a thorough and accurate assessment of PTSD and other psychiatric comorbidity is essential for choosing appropriate treatment targets. Although a patient may appear to have PTSD as a primary diagnosis, a comprehensive assessment with attention to differential diagnosis may reveal that, although the patient may experience a number of PTSD-like symptoms, those symptoms are better explained by an alternative diagnosis (e.g., depression) for which the optimal treatment may differ. Further, a comprehensive baseline assessment may reveal important information about the overall severity, course, and chronicity of symptoms (as well as which symptoms are particularly debilitating) that may inform the treatment approach. The baseline assessment also may determine that other clinically relevant issues (suicidal ideation) or comorbidities (e.g., chronic substance use) should be addressed prior to the beginning of treatment for PTSD or concurrently with PTSD treatment. Assessment prior to treatment allows the provider insight into the patient's baseline level of functioning in interpersonal, occupational, and other important domains.
Assessment during the course of PTSD treatment is necessary for several reasons. First, assessment during the treatment provides a litmus test for the progress the patient is making in the therapy; that is, the practitioner can use frequent and ongoing assessments to determine if the patient's symptoms are decreasing as a function of treatment. Assessment during treatment can also help the clinician gauge patients' level engagement. For example, patients completing a course of PE often report an exacerbation of symptoms after their first imaginal exposure session [16] . There may be several reasons why a particular patient may not demonstrate this pattern of symptom increases. One possible reason may be that the patient is not fully participating in the treatment, either because it is too painful (e.g., effortful avoidance) or because he/she cannot engage (e.g., dissociation). If the patient is, in fact, not engaging, this is important information for the practitioner. This information can only be gleaned by frequent assessment during treatment. Although no specific guidelines exist for how often assessments should be conducted during treatment, many PTSD psychotherapy protocols recommend brief self-report assessments at the end of each therapy session [17] . Other exposure-based treatment protocols require the use of frequent situational (e.g., SUDs) ratings during imaginal and in vivo exposure exercises [16] . A more comprehensive PTSD assessment, including a structured interview, midway through treatment, is frequently undertaken [16] , although it may not always be feasible. Frequent assessment during treatment is also recommended if the intervention is pharmaceutical; initial reductions in symptoms may be the result of a placebo effect, whereas lack of symptom reduction over time may indicate that another intervention (either psychotherapy or pharmacotherapy) may be more effective.
After treatment, assessment of the symptoms that were targeted during treatment allows the clinician to determine the degree of symptom improvement by calculating reliable change and clinically significant change scores. Reliable change scores indicate the extent to which changes on scores of a particular measure are greater than the expected measurement error (i.e., change from pre-treatment to post-treatment exceeds 1.96 times the standard error of the difference) [18] . Clinically, significant change scores indicate the extent to which the patient's end state scores on a particular measure compare with scores observed in clinically meaningful comparison groups (e.g., the patient's pretreatment to post-treatment scores are separated by at least two standard deviations from the original mean; the patient is within two standard deviations of a normative mean sample post-treatment; and the patient has a greater likelihood of being in the normative distribution than a clinical distribution post-treatment) [19, 20] .
Whereas reliable change provides information about whether the treatment decreased the patient's symptoms, clinically significant change provides information about whether the symptom decrease improved the patient's level of functioning. Both are important post-treatment indicators of change attributed to the treatment. Post-treatment assessments can also provide information about symptoms or conditions that may require additional interventions. Determining what to assess post-treatment is contingent upon the assessment question. For example, if the only outcome of interest is PTSD, the posttreatment assessment would focus on assessing the symptoms of this disorder. However, if other conditions or symptoms are also treatment targets, then a broader assessment battery would be warranted. Similarly, the number of follow-up assessments may be tied to the circumstances under which the assessments are being conducted. Ideally, patients would participate in a comprehensive assessment immediately following treatment, as well as at several follow-up periods (e.g., 3-month post-treatment, 6-month post-treatment, and 1-year post-treatment). This provides information about how the patient is functioning immediately after treatment, and whether the gains from treatment are maintained over time. However, other factors, including available personnel and patient willingness, may limit the number of follow-up assessments that can be administered.
The treatment context may influence the assessment battery used at each assessment period. In general, it is important to use the instruments which are well validated for the target population to ensure that interpretations of results are appropriate. Resources also may, in part, determine what instruments are used and how frequently they can be administered. For example, the availability of trained clinicians who can administer structured clinical interviews will determine how often these gold standard instruments can be utilized.
Changes to the PTSD diagnosis and implications for assessment in PTSD treatment
In 2013, the American Psychiatric Association introduced the fifth edition of the Diagnostic and Statistical Manual for Mental Disorders (DSM-5) [10] . In this version, there are some notable changes to the PTSD diagnosis, including that it is no longer included as an anxiety disorder. Instead, it is included in a new category called the "traumaand stressor-related disorders" along with acute stress disorder and the adjustment disorders.
In terms of the actual diagnostic criteria, the first notable change concerns the stressor criterion (Criterion A). In DSM-IV, Criterion A was divided into two parts: an objective component (Criterion A1) and a subjective component (Criterion A2). Criterion A1 required that "the person experienced, witnessed, or was confronted with an event or events that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others" [21] . Criterion A2 further required that "the person's response involved intense fear, helplessness or horror" [21] . Criterion A in DSM-5 now requires:
exposure to actual or threatened death, serious injury, or sexual violence in one (or more) of the following ways: 1. directly experiencing the traumatic event(s); 2. witnessing, in person, the events(s) as it occurred to others; 3. learning that the traumatic event(s) occurred to a close family member or close friend. In cases of actual or threatened death of a family member of friend, the event(s) must have been violent or accidental; 4. experiencing repeated or extreme exposure to aversive details of the traumatic event(s) (e.g., first responders collecting human remains; police officers repeatedly exposed to details of child abuse). [10] Criterion A2 has been removed completely from DSM-5 because it did not improve the PTSD diagnostic accuracy [22•] .
Other diagnostic criteria were also changed. Criterion B, previously referred to as "re-experiencing symptoms" in DSM-IV, was renamed "intrusion symptoms" to emphasize the ruminative qualities of the symptoms included in this cluster [23•] . In the DSM-IV, the two avoidance symptoms were included as part of the seven symptoms which captured both avoidance of stimuli associated with the trauma as well as numbing of general responsiveness (DSM-IV; Criterion C). In the DSM-5, these two effortful avoidance symptoms are the only once included in Criterion C, which was retitled as "Persistent avoidance of stimuli associated with the traumatic event."
The other symptoms that were once included in Criterion C have now been moved to a new criterion (Criterion D), called "Negative alterations in cognitions and mood." Three of these symptoms have not been altered: dissociative amnesia (DSM-5 symptom D1); diminished interest or participation in significant activities (DSM-5 symptom D5); and feelings of detachment or estrangement from others (DSM-5 symptom D6). One symptom, restricted range of affect, was altered slightly to assess a persistent inability to experience positive emotions (DSM-5 symptom D7), and another, sense of foreshortened future, was expanded in scope and significantly revised to capture persistent and exaggerated negative beliefs about oneself, other people, or the world (DSM-5 symptom D2) [23•] . In addition, two new items were added to this criterion: inappropriate self-or other-blame (DSM-5 symptom D3) and persistent negative emotional state (DSM-5 symptom D4).
The hyperarousal criterion (Criterion D in DSM-IV) is now Criterion E, "marked alterations in arousal and reactivity associated with the traumatic event." This criterion has two notable changes. The first is the modification of the DSM-IV anger item from a more emotion-focused symptom, "irritability or outbursts of anger" [21] , to a more behaviorally-focused symptom, "irritable behavior and angry outbursts (with little or no provocation) typically expressed as verbal or physical aggression toward people or objects" [10] . The second is the addition of a new symptom (E2), reckless or self-destructive behavior.
The DSM-5 diagnostic algorithm for PTSD was also affected by these changes. In DSM-IV, a patient qualified as meeting criteria for PTSD if he/she had a Criterion A event and at least one Criterion B symptom, at least three Criterion C symptoms, and at least two Criterion D symptoms that continued for at least 1 month post-trauma and caused clinically significant distress or impairment. In DSM-5, the algorithm for PTSD now requires that in order to meet the criteria for the diagnosis, in addition to experiencing a Criterion A event, an individual has at least one Criterion B symptom, at least one Criterion C symptom, at least two Criterion D symptoms, and at least two Criterion E symptoms, which have persisted at for at least 1 month after the trauma and which cause clinically significant distress or impairment. The major change is the requirement of at least one avoidance symptom.
One final change to the PTSD diagnosis has important implications for treatment and therefore assessment in the context of treatment. In DSM-5, the PTSD diagnosis now includes a "with dissociative symptoms" specifier. Individuals who meet the criteria for this specifier also experience persistent dissociative symptoms of detachment from their bodies and/or the world around them [10] . This subtype was added to DSM-5 as a result of studies suggesting that there may be two distinct types of PTSD, those with a "hyperarousal" PTSD response and those with a "dissociative" PTSD response, and that these two types demonstrate quantifiable differences in central nervous system activation [22•, 24•, 25•] .
The changes made to the PTSD diagnosis have important implications for PTSD assessment. In the following section, we describe the manner in which some of these changes to the diagnosis have particular implications for PTSD assessment within the context of treatment (see Table 1 for a summary of these changes and their implications for assessment).
The stressor criterion
Because of the aforementioned changes to Criterion A, the events were qualify as a traumatic stress or are now much clearer and more conservative. That is, each category of exposure is defined, specifications are detailed regarding what events will qualify for the potentially broadest categories (e.g., learned about), and examples are provided for the new category (i.e., experiencing exposure to aversive details). Further, the removal of Criterion A2 has placed the focus of the trauma on the objective event, rather than the individual's subjective experience of the event.
These changes to the stressor criterion have important assessment implications. Prior to treatment, it will help to ensure that an event that is indeed traumatic is chosen as the focus (a requirement for most PTSD psychotherapy protocols). Further, at post-treatment, the clarification of Criterion A will assist the practitioners in determining whether remaining symptoms are best conceptualized as PTSD (i.e., they are tied to a traumatic event) or if they are the result of a different disorder (e.g., depression) which requires a different intervention.
Criterion D: Negative alterations in cognitions and mood
Many PTSD psychotherapy protocols [6, 16] focus on changing both assimilated beliefs (i.e., inappropriate blame) and overgeneralized beliefs (dysfunctional beliefs which resulted from the trauma) that are now characterized by PTSD Criteria D2 and D3. Therefore, an accurate assessment of PTSD Criteria D2 and D3 prior to initiating treatment will provide insight into the specific beliefs that should be targeted throughout the course of treatment. Of course, these symptoms should be regularly assessed during therapy to determine the extent to which they are being modified by the intervention. Finally, because dysfunctional cognitions which remain after treatment may continue to Table 1 Criterion A event°A t least 1 Criterion B symptom°A t least 1 Criterion C symptom°A t least 2 Criterion D symptoms°A t least 2 Criterion E symptoms°S ymptoms that persisted for at least 1 month post-trauma and which cause clinically significant distress/impairment
• Assessment instruments are being updated • New norms and cut-off scores being developed produce high levels of distress [4] , clinicians should assess for the continued existence of these beliefs during follow-up assessments.
The addition of symptom D4, the presence of a "persistent negative emotional state (e.g., fear, horror, anger, guilt, or shame)" [10] , also has important implications for PTSD assessment within the context of treatment. The introduction of D4 is a reflection of the re-categorization of PTSD as a "trauma-and stressorrelated disorder" rather than as an anxiety disorder. This new classification is a reflection of research that has suggested that, although the reaction to a traumatic event may be anxiety-or fear-based, it may also be most prominently expressed through dysphoric, externalizing, or dissociative symptom profiles [10] .
Symptom D4 captures a broader range of emotions beyond fear and is therefore relevant to a larger group of individuals with PTSD. In the initial assessment, this examination of a range of strong emotions will therefore give the clinician a better sense of how the event has affected the patient. It is also possible that D4 will assist the practitioners in choosing an appropriate intervention. For example, exposure interventions may be more appropriate for fearbased presentations, whereas cognitive-focused interventions may be more appropriate for presentations associated with other emotions (e.g., guilt). However, this possibility awaits empirical testing. During treatment, assessment of this symptom will also give the provider a more nuanced conceptualization of how the patient is responding to the therapeutic intervention; it can provide insight into the patient's full emotional experience. Finally, post-treatment, assessment of a range of strong negative emotions can provide information as to what has been resolved as a result of the intervention (e.g., guilt) and what remains an ongoing clinical consideration (e.g., anger).
Changes to the arousal criterion: symptoms E1 and E2
Symptoms E1 and E2 are particularly relevant in the context of treatment, because they can speak to potential therapy-interfering behaviors. Behaviors such as yelling at, or threatening, the therapist (which would qualify as symptom E1) or engaging in parasuicidal behaviors or substance abuse (which would qualify as symptom E2) can each interfere with progress in therapy [26, 27] . The knowledge of these behaviors is essential for the provider, because it may be necessary to treat these behaviors either prior to or concurrent with PTSD treatment. Careful assessment of these symptoms, ideally using a structured interview, can provide insight into the existence of these behaviors and allow the practitioner to develop a treatment plan accordingly. Assessment of these behaviors is also relevant both during and after treatment. During treatment, a decrease of these symptoms may be an indication that the patient is responding to PTSD protocol. Post-treatment, in addition to providing a measure of treatment progress, assessment of these behaviors, can provide insight into whether supplementary treatment protocols (e.g., anger management) may be warranted.
Introduction of a dissociative subtype
Initial research has suggested that individuals with this subtype may respond differently to PTSD interventions than those without this subtype. Specifically, in a randomized controlled trial (RCT) in which 150 women with PTSD due to a sexual or physical assault were randomized to CPT, cognitive therapy only (CPT-C), and written accounts only, researchers found that women who endorsed low pre-treatment levels of dissociation responded most efficiently to CPT-C, whereas women with the highest levels of dissociation responded better to CPT [28] . Other studies have demonstrated that dissociative symptoms can affect the success of PTSD treatments. Cloitre and her colleagues [29] conducted an RCT comparing three interventions: Skills Training in Affective and Interpersonal Regulation (STAIR) followed by Narrative Story Telling (NST; STAIR/ NST), STAIR followed by supportive counseling, and supportive counseling followed by NST. The authors found that at post-treatment, the participants with high dissociation at baseline in the STAIR/NST condition continued to improve at follow-up, those treated with STAIR and then supportive counseling maintained their gains and those treated with supportive counseling and then NST demonstrated a loss of post-treatment PTSD symptom gains. Although this research is preliminary, it does suggest that the knowledge of whether a patient has the dissociative subtype of PTSD should be taken into consideration when choosing an appropriate treatment.
Knowledge regarding the presence of the dissociative subtype can only be gleaned through careful assessment. Although most self-report measures do not assess for dissociative symptoms, many of the structured interviews for PTSD do. Assessing for this subtype is particularly important during the initial assessment, so that the appropriate treatment protocol can be chosen. Continued assessment for dissociative symptoms is also relevant throughout the therapy. Dissociation has been conceptualized as a non-effortful avoidance strategy which may reduce awareness of aversive emotions [22•, 30] . Therefore, assessment of dissociative symptoms throughout the treatment may provide insight into whether the patient is continuing to avoid trauma-related material through dissociation. Assessment of dissociative symptoms is also relevant at the end of therapy, as a further measure of the success of the protocol. Indeed, research suggests that successful PTSD treatment can often reduce symptoms of dissociation [28, 31, 32] .
Other considerations: DSM-5 PTSD assessment instruments
In this review, we have discussed how specific content changes to the diagnostic structure of PTSD may impact assessment within the context of treatment. However, it is also worth noting that with the revisions to the PTSD diagnosis come with the advent of new assessment tools designed to assess PTSD symptoms and identify those who meet the criteria for the diagnosis and changes to these tools will also affect assessment within the context of treatment. DSM-5 versions of several assessment instruments, including the Clinician Administered PTSD Scale (CAPS-5) [33], the Structured Clinical Interview for DSM Disorders (SCID-5) [34] , the PTSD Checklist (PCL-5) [35] , and the Posttraumatic Symptom Scale -Interview Version (PSS-I-5) [36] , have already been developed, and psychometric testing of these measures has begun.
Although many of these measures will retain their basic format, the changes to the PTSD diagnosis will affect the interpretation of these instruments. In particular, the severity scores and cut-off scores which separate individuals with and without the PTSD will change as a product of altering the diagnosis. This is a key consideration when evaluating whether the patient is appropriate for PTSD treatment, whether the patient is responding to treatment, and after treatment is concluded, determining whether the patient requires additional interventions. The practitioners can ensure that they use the updated measures appropriately by referring to published norms and cut-off scores for the new instruments, rather than assuming that the new instruments will have the same psychometric properties as those that assessed the DSM-IV diagnosis of PTSD.
Prior to the introduction of standardized norms and cut-off scores, the practitioners can still use the DSM-5 measures effectively. To do so, the practitioners are encouraged to consider how patient profiles match with the new DSM-5 PTSD algorithm, rather than using the old cut-off scores as a heuristic. Further, improvement during and after therapy can be ascertained by comparing the individual's pre-treatment scores with those during and after therapy. Additionally, the DSM-5 algorithm can be used to determine whether the patient continues to meet criteria for PTSD after therapy.
Summary and conclusions
Our review has highlighted the importance of assessment at all stages of PTSD treatment. Prior to treatment, assessment is essential for determining the appropriate intervention. During treatment, assessment can provide essential information about a patient's progress as well as his/ her engagement in the intervention. Finally, post-treatment assessment can be used to provide evidence of reliable and clinically significant change. Assessment at this stage can also be useful for determining whether additional interventions are warranted.
The introduction of DSM-5 has brought several significant changes to the PTSD diagnosis. This review has highlighted four changes which have particular relevance for PTSD assessment within the context of treatment: changes to the stressor criterion, the introduction of both the negative alterations in cognitions and mood criterion (Criterion D), the changes made to the arousal criterion (Criterion E), and the dissociative subtype. The assessment of each of these additions can assist practitioners in providing more effective treatment to patients meeting criteria for PTSD.
Our review also highlights the changes that are being made to the instruments designed to quantify the PTSD diagnosis and PTSD symptom severity. With the introduction of new instruments reflective of DSM-5 criteria come changes to well-known cut-off scores. We recommend caution in using these new instruments, and encourage the clinicians to rely on new norms and cut-off scores when available, rather than relying on the old heuristics. Prior to the introduction of this new psychometric data, we encourage the practitioners to evaluate the assessment data in light of the DSM-5 algorithm and on a case-bycase basis.
Overall, it is essential to rely on careful and comprehensive assessments to ensure that treatment is conducted as effectively as possible. The changes to the PTSD diagnosis as detailed in DSM-5 introduce new considerations when conceptualizing PTSD. By being aware of the changes to the diagnosis and taking these into consideration when choosing a treatment and when
